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most popular automotive manuals 
ever published. U.S. newsstands 
are now sold out of these 

big, illustrated Trend Books. 
However, mail orders are now being 
accepted while the supply tasts. 
Don’t delay . . . write today for 
your copies of these valuable aids 
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BRIEF AND TO THE POINT: 


237 Words From The Editor 


ACK again this month is Chuck Eddy, 

this time with something we've been 
after him to do for some time, now. The 
story is that of making those beautiful valves 
that were used in the Ford Four article. 
Everything is done on the valve grinding 
machine at the rate of about five minutes 
per valve. This way, any garage with a valve 
refacing machine can do it without the need 
for a lathe. To see how it’s done, check pages 
10 to 13. 

Then, too, we have the second of Racer 
Brown’s series on building an engine for 
nitro. Racer also has something to say about 
valves. If he seems to deviate slightly from 
Eddy’s recommendations, remember that the 


nitro engine is for short strip storming, 
while Eddy’s story concerns valves for gaso- 
line engines and long distance competition. 
Believe us, there’s a whale of a difference. 
Racer’s story starts on page 18. 

If you’re the kind of guy who goes ape 
over beautifully built machinery, machinery 
with a capital M, cop a gander at the center 
spread story starting on page 32. This is the 
V8 Crosley powered competition wagon put 
together by Whitey Thuesen and Bob Mont- 
gomery that we told you about last month. 

If your tastes run to bodywork, take a look 
at pages 46 through 49. And if you like ac- 
tion, try page 8 or pages 28 to 31. 

Man, this issue is stuffed! 





THINGS TO COME 
TUFFED though this issue is, the next 
one will be just about the same. Chuck 
Eddy has a little thing coming up on port- 


ing and valve seating to follow up this © 


month’s valve story. The guy really has gone 
all out on the research and some of the re- 
sults will surprise you, especially if you hap- 
pen to be of the “hog ‘em out huge”’ school. 
Seems there’s an ideal for every engine and 
“ideal” doesn’t mean something you can 
shove a clenched fist through, either. Not 
unless you have a seven by seven bore and 
stroke, that is. 


Also on tap is the story of one of the 
smallest and fastest streamliners in the world. 
The car belongs to John Fox, known to 
many as “Foxy John,” who plans to invade 
Bonneville in the new H class as well as 
O and A classes. This car is a jewel. Not 
only does it go fast but it handles well 
enough to run a road race, which it has 
done. To see how this can be so, read the 
October issue. 

Also scheduled shortly is Racer's third 
story, this time on nitro carburetion and how 
to build alky and nitro jugs. Don’t miss it! 
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clip this order form and send now to CAR CRAFT, 
5959 Hollywood Blvd., Los Angeles 28, Calif., with 
only $1.00 and yow’ll get the next six big issues home- 
delivered at a % saving! 
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LETTERS 


- MASH NOTE 


Dear Sirs: 

Just finished your June ‘54 issue; it's 
great but. . . I have a “few” gripes! 

1) Almost as soon as you look at the 
“cheezie” paper inside, it turns yellow. No 
other 25 cent rod magazine has its internals 
printed on newsprint. What's the matter, 
afraid you'll go in the “hole’’? 

2) As for hillclimbs, trials, etc. Enough is 
enough! I think you're running it in the 
ground. 

3) It takes you guys six pages to tell 
what an instruction sheet says about putting 
in front lowering kits. That’s time, paper, 
and money wasted. 

4) “How to Customize Your MG.” You've 
already taken 14 pages (May, June) telling 
us how to “customize” it, and will prob- 
ably take 14 more in the future installments. 

5) “Cisco”"—a page wasted. 

After I’ve gotten all this off my chest and 
next month if I have a spare two bits 
bothering me, I'll probably squander it on 
your magazine (?). 

Yours sincerely, 
Bob Blosser 
7 Warsaw, Ind. 
What did you like, Bob? 


FOUR BANGER SPRINT 
Dear Sirs: 

I just picked up your June '54 issue and 
read the article on the Ford four. I am won- 
dering how the J.D. would do in a sprint 
car. I have a late midget body and frame 
that I am going to stretch. I was going to 
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put a '54 Ford Six in it, but if the four 
is much lighter and has enough power I 
would like to use the Ford four as I would 
like to build the car as light as possible. 
Can you straighten me out on this? 

Can a magneto be used on the Ford four, 
and if it can, where can one be gotten? 

I work in a machine shop and I would 
like to know if you know where I can get 
plans, instructions, or even castings of a dog 
clutch and quick-change rear end. I think 
building the car is as much fun as running 
it. 

Have you heard about Joe Barzda’s super- 
charged V8 60 hp that frequently runs 
ahead of the fastest Offies in the East? That 
is quite a sight to see, 9 Offies and Joe’s lit- 
tle 60 in the feature race. 

Hope to hear from you soon. 

Sincerely, 
Andy Philipczak 
Kenhorst, Pa. 
P.S. Enclosed is $1.00 for a 6 month sub- 
scription. 


The JD 172 should make a good engine 
for your sprint job. Since it is under 183 
inches you should be able to use a blower 
with it. However, it doesn’t look as if you 
ttould blow off all the 220 Offies with it at 
this point. Any tractor magneto should work 
but the curve would not be the greatest. 
It’s best to use a good battery igniter with 
some form of advance and retard control. 
The quick-change parts may be gotten from 
Cook Machine Co., 4843 Anaheim-Telegraph 
Road, Los Angeles, California.—Ed. 
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DEAR JOHN... 
Dear Sirs: (?) 

Once upon a time there was a fine little 
magazine named HONK! This book’s career 
began around May of 1953, and was full of 
things that the average custom fan and 
rod enthusiast would find interesting. Tech- 
nical articles were found, but not in quanti- 
ties that made them unwelcome. 

Ah, those were the good old days! Why, 
oh why, can’t those good old days come 
back? The past three or four issues of CAR 
CRAFT, as you now call it, have disappoint- 
ed me no end, and I’m sure that others agree 
with me, although I’m equally sure that 
others do not. Well, it’s a free country, so 
I'll continue. There are way too many tech- 
nical features now, and you're going over- 
board on this Trials nonsense. 

I've never missed an issue yet, but I’m 
afraid if the articles don’t improve from 
what they are now, I’m going to save my 
money. 

Well, now that I’ve blown my horn and 
have writer's cramp, I'll wait for the next 
issue and hope for the best. 

By the way, I'll sign this anonymous, be- 
cause I have some pals that would rib me 
until doomsday if they knew it was me let- 
ting off all this steam. 

Sincerely, 
Anonymous 
Havana, Illinois 


Most of our readers prefer the Show-How 
stuff and ask us to leave the pretty pictures 
to the art galleries. We strive to please, par- 
ticularly since the majority of these readers 
are old fashioned guys who like to do their 
own work and save a buck thereby. Looks 
like the honeymoon is over.—Ed. 


OLD SOUTHERN CUSTOM 
Dear Sirs: 

As you know, customs in this part of the 
country are rare, but thanks to your maga- 
zine and others like it, the Southeast is fi- 
nally coming around. 

The other day I saw six customs in the 
making! This may sound silly to you folks in 
California, but a person usually does good to 
see one a month. 

I've been a fiend for customs ever since I 
read my first magazine like yours. I’m work- 
ing on a rather conservative Plymouth cus- 
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tom that’s already received many favorable 
comments. The people down here like cus- 
toms, but only when other people have them. 
It seems like they’re scared to spend a little 
money themselves. 

Keep up the good work and maybe some- 
day the Southeast will be in competition 
with you boys. 

. Sincerely, 
Bill Newman 
La Grange, Georgia 


UPHOLSTERY 
Dear Sirs: 

Will you please send me all available in- 
formation on the type and make of plastic 
upholstery used in Norman Rector’s ’49 Ford 
featured in CC, March '54. 

Thank you, 

J. B. Torbett 

Atlanta, Georgia 
The job was done by Gaylord’s Custom Up- 
holstery.—Ed. 


HEADERS 
Dear Sirs: 
I enjoyed your article on “Building Head- 
ers By Hand” (March ’54, CAR CRAFT). 
This is the first time I’ve read your maga- 
zine and I like it. 
Would you please tell me what gauge 
tubing you can use and where can I get it? 
Sincerely, 
William Sweetman 
Brockton, Mass. 

18 gauge tubing is usually used.—Ed. 
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Photos by Bob D‘Olivo and Ralph Poole 
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~; and the man walked away—Olé! 


THs spectacular flip occurred during the 
first Willow Springs Open race in the first 
thirty seconds of the first lap of the main 


event. 
The pictures show how Randy McDougal 
in his Ferrari-powered special tried to cop a 


The big-bore cars, closely bunched together, 
boil up the steeply inclined horseshoe turn 
led by Max Briney in potent Lincoln Allard. 


Moving too fast to slow down, Randy finds 
the way blocked by Joe Sefcik in Chrysler 
Maserati, turns, spins and flips twice... 


McDougal, knocked out by force of snap 
roll, slumps as car skids to final stop and 
other drivers ease by on outer edge of track. 
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sneak into the front ranks at the top of the 
hill in the tricky hammer-head section of 
the course and what happened when he found 
the “gate” was closed. Although shaken, Mc- 
Dougal walked away from the wreck without 
a scratch. For further race details see page 28. 


Down the bill, Bill Stroppe’s Merc Kurtis is 
long gone. John McLaughlin in Merc spl. 
(L) second. McDougal (arrow) coming fast. 


. . - Landing on all four wheels after a last 
end-for-end cropper. Spare tire, knocked 
off, still spins as next driver signals halt. 


Still held in place by safety belt that saved 
his life, Randy leans against wheel. Other 
drivers halt as photographers run to aid. 
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Take it easy with the grinder. Stock valves on left illustrate point; valve on right has 
been cut too far. Fatigue which shows on stockers would be greater on thin valve. 










010° MINIMUM 
DEPTH VALVE 


STEM 


GUIDE 


VALVE 
LIFT 





Sectioned valves show how thickness of valve 
head tapers from the stem toward outer edge. 


SHARP CORNER 


Drawing shows how carbon scraper groove 
is cut into a valve stem to keep guide clean. 


Properly lightened valve should be ground to 
45 degrees at face. Sharp edges are avoided. 
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BREATHE 


PART | ‘ 
LIGHT VALVES THE EASY WAY... 


By Chuck Eddy 


NE OF the first decisions to be made 

when we attempt to create a gas-fed 
race horse is just how far to go on the 
breeding. If we get too far from desirable 
plow-horse characteristics our nag is liable to 
fade in the stretch. 

In no particular could this be more true 
than in valve modification. In our tours of 
the stables where some- of the faster alky 
horses are trained, we have seen many ex- 
tremes of this most useful trick of the trade. 
Feeling that there are a high proportion of 
pretty savvy engine builders among our 
readers, we decided that some horse sense on 
valves would reach a receptive audience. 
Many old wives’ tales about this problem 
should be laid to rest, so we'll tackle as many 
as possible as we go along. 

What Are Valves Supposed to Do? 


Naturally, we all know that valves con- - 


trol the aspiration or breathing of an engine. 
They perform this duty under conditions 
which are extreme in regard to heat and 
mechanical stress. Any changes in the struc- 
ture of the valve must depend upon a 
decision as to which compromises we are 
willing to make between durability and per- 
formance increase. Typical of the poppet 
valve’s function is the remark made about it 
by a particularly apt Englishman, “It’s brutal 
but it works!” If we understand just how 
brutal the valve’s job really is, we may have 
more respect for the necessity of restraint in 
surgery on its vitals. 

The head of an exhaust valve may run in 
the neighborhood of 1550° F. Add to this 
burden the possibility of a lean mixture, 
which may oxidize the red-hot head of this 
hard-working valve and the brutality is ap- 
parent. 

Intake valves come in for their share of 
punishment, which, though somewhat mild- 
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er, may reach a surprising 1200° F. tempera- 
ture! High output blown engines may use 
part of the fuel charge as a coolant to protect 
the valves. The necessity of a coolant in the 
form of alcohol, water, or acetone in some 
of the “nasty-nasty” fuel mixtures is well 
known. 

Both intake and exhaust valves must seal 
peak pressures within the combustion cham- 
bers of 600 P.S.I. or more. This peak pres- 
sure, however, is not as critical as the fact 
that if the exhaust valve does not seal near- 
perfectly the searing hot gases gradually burn 
the seating surfaces away. Seal-ability of the 
valves depends upon many factors within the 
control of the savvy souping artist but, un- 
fortunately, some conditions depend upon 
the engine’s design and. cannot be easily im- 
proved. 

What We Can Do About Valves... 

Conditions which demand scrupulous at- 
tention are valve material, stem diameter, 
stem straightness, face runout, seat widths 
and angles, seat runout, spring tension, and 
valve clearance specified for the camshaft 
installed. Things over which Go Joe has no 
control may be head or block warpage (par- 
ticularly under the assault of nitro com- 
pounds) and improper cooling around valve 
seats and guides, or varying expansion rates 
of all the valve train components. Warpage 
is closely related to improper cooling and 
may produce a somewhat mysterious power 
loss under continued high power outputs. Ex- 
cessive expansion around valves in “L” head 
engines sometimes produces cracks leading 
down into the cylinder bores. The temperature 
differential produced by either excessive 
localized heating (steam pockets) or a slug 
of cold water into a hot engine is more than 
cast material can tolerate, so it cracks. 

(Continued on next page) 








ROOM TO BREATHE 


continued 


The deeper we go into this valve subject, 
the more important two factors will become: 
avoiding heat damage and maintaining align- 
ment of sealing surfaces on the valve and seat. 
Keep these in mind, men, you'll hear more 
about them as we stagger forward! 

Valve Materials 

The best protection in this respect is to 
use stock manufacturer’s items, or replace- 
ment parts which you know to be their 
quality equivalent. As an example, substitu- 
tion of a truck exhaust valve, used with 






1. First cut under head narrows face. Work- 
head should be set at 19 degrees for cut. 


3. Grinder wheel must next be dressed with 
diamond dresser to smooth quarter-inch arc. 
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passenger car clearances, may lead to mysteri- 
ous burning troubles. The answer—the truck 
valve probably had a higher rate of expansion 
and closed up the smaller passenger car 
clearances, burning as it was held off its 
seat! 

Most exhaust valve steels today utilize high 
proportions of chrome and nickel to main- 
tain their toughness at high temperatures. 
Chromium may run as high as 24%, and 
nickel, 15%. Other alloys with smaller pro- 
portions of chrome and nickel serve well for 
intake valves, though recent practice is to 
use nearly 10% chrome in the better intakes. 
These steels may be shaped by precision 

(Continued on page 64) 


2. Here the first cut has been completed, 
narrowing face of valve. Radiusing is next. 





4. Radius, almost to stem diameter, is then 
cut, starting at finish line of first cut. 
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5, Left side of wheel is dressed and then a 6. Cupping is next with workhead set at 105 
third cut is taken to blend radius to stem. degrees. Valve is exactly centered on wheel. 


7. Another view of cupping operation at 8. First cupping cut, about .020 inch, shows 
front of machine. Rotation completes cut. pattern. Be careful not to cut too deeply. 


Y. With cupping complete as shown, rotate 10. Set in the seats, the lightened valves 
head to 45 degrees, carefully chamfer edge. should look like this. Seating story next. 
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Hard turns produce typical Studebaker roll 
characteristics but no mosediving or por- 
poising. Roll is also less severe than stock. 


Despite deep channeling and large capacity 
of fuel tank, space under deck lid is more 
than adequate, larger than in most imports. 











Workmanship on “Jabro” is so smoothly finished that few people realize the car’s 
basement origin. Although not too apparent here, all fenders were originally Chevy. 


BASEMENT BOOMER 


By Robert Hegge 


FEW American individualists want some- 

thing different in their cars, but prefer 
American parts to be used. Some prefer to 
build their own special automobiles. In doing 
this you accomplish two things. First, it will, 
of course, be the only one like it; second, you 
prove to yourself it can be done. Such a man 
is James Broadwell of St. Louis. 

Jim puts it this way; “I wanted a car] 
could putter with, something I could try my 
own ideas on, if for no other reason than to 
get them out of my system.” 

Where did Broadwell get his ideas about 
automobiles and their design? He has always 
made cars his hobby. He has worked with 
them, and has read all the books and maga- 
zines on the subject he could lay his hands on. 

He started in, as many of us have, building 
model planes, then graduated to building and 

(Continued on page 17) 


Grille components were made of conduit 
tubing and then chrome plated. Nose was 
made from sheet and faired into fenders. 
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BASEMENT BOOMER continued 


General lines of the car are slightly reminiscent of the Jaguar but somewhat more mas- 
sive, giving a more powerful appearance. Hood and cowl are aluminum for lightness. 


Broadwell gave as much attention to the en- 
gine as he did to the coachwork. Here he 
checks capacity of each combustion chamber. 


Rear deck of the smooth roadster was made 
from a "41 Buick Super coupe deck lid 
mounted to body frame. Sheet fills sides. 
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Amount of legroom in Broadwell car puts 
the average sports job to shame. Car can eas- 
ily carry three people in reasonable comfort. 


a 


For power, Broadwell dumped the original 
souped Studebaker and substituted a 1953 
Ford Six complete with all the trimmings. 
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(Continued from page 15) 
driving speedboats and working in the pits 
at auto races. All of this led him to the de- 
signing and building of his own personal car. 

The Jabro, as the car is named, was started 
about five years ago. At that time the car was 
to follow in design the well known English 
M.G. except that Broadwell wanted something 
in a more powerful edition. 

The car was fashioned from both new and 
used auto parts. Now and then they would 
be worked over in his basement workshop. 
Both sheet steel and aluminum were rolled 
and pounded to proper shape using the special 
tools built by Broadwell. 

In the early days of the project, advance 
publicity of the Jaguar XK-120 came into 
Broadwell’s hands. From that moment, all 
thoughts of the MG type of design went out 
the window. The graceful sweeping curves of 
this new design supplanted the old ideas in 
Broadwell’s head. This, by the way, was where 
the plan stayed, in his mind, as no plan or 
model was used in the construction. The 
lines of the car just sort of grew under the 
tender hands of its designer. 

A wrecked Studebaker Champion was lo- 
cated and the frame was used as the basis 
of the design. The frame was lowered four 





inches while the wheelbase was cut two 
inches. 

Four Chevrolet fenders were clamped onto 
a steel tubing body frame while the rear 
deck lid from a 1941 Buick was used to form 
the outline of the body. As Broadwell puts 
it, “The rest of the lines just sort of fell into 
place.” 

The doors, hood, and other parts of the 
body skin were hand-formed. Aluminum was 
used on the hood to keep down weight. 

The car is small by our standards with a 
wheelbase of 106 graceful inches. A bare six 
inches of daylight shows between the under- 
pan and old mother earth. Overall height is 
but 39 inches, less the windshield. 

A souped up Stude six was mounted in 
the sports job when the car was born but this 
has been replaced by a hotter version of the 
new Ford OHV Six. 

A lighter flywheel has been installed and 
"52 Lincoln valves are being used. The ports 
have been polished and the compression ratio 
is now 9% to 1. Horsepower is now estimated 
above the 185 mark. 

To insure proper traction at all speeds 
the engine was moved 12 inches toward the 
rear. Weight ratio between axles is 50/50. 

(Continued on page 6!) 


Here’s proof of the car’s basement origin. The car was set up om trestles so that every 
section would be accessible, an idea worth noting. All the work was done by Broadwell. 
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CARE PAYS OFF 


By Racer Brown 





N THE first installment of this series, 
in the July 54 CAR CRAFT, we discussed 
at some length the most important theoreti- 
cal and actual advantages of nitromethane 
as a fuel additive. To review briefly, we 
found that as the nitro content of the fuel 


Big bore type copper asbestos gaskets should 
be used with nitro. Keep gasket out of bore. 
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was increased, the percentage of power 
gained actually decreased, but from the stand- 
point of sheer power output, a 40 to 50% 
dose of nitro was preferable to both greater 
and lesser amounts. Also, we learned that, 
to make the most efficient use of the scarce 
additive, we should use a compression ratio 
that is as high as practicable, consistent with 
other considerations, rather than a low com- 
pression ratio in an attempt to use a higher 
nitro content. Furthermore, we learned that 
any form of detonation or pre-ignition must 
be avoided at all costs to preserve the life 
of the engine. 

In this installment, we shall apply these 
and other equally important details to the 
construction of a first-class alcohol-nitro com- 
petition engine, suitable for any type of 
competitive event. While this discussion 
centers primarily about the Ford V8 and 
Mercury ‘L’ head engines, the mechanical 
methods, procedures and dimensions may, 
with a little intelligent transposition, be 
applied to any engine, either overhead valve 
or flathead. 

Usually, the first step in rebuilding an 
engine is reboring the cylinders. Naturally, 
the pistons that are to be used should be 





Same applies to head. Note that gasket edge 
is well clear of the edge of the domes. 
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on hand and numbered for their respective 
cylinders. The pistons for this type of engine 
should be three ring solid skirts with a 
standard dome. Flat top and “pop up” pis- 
tons have been tried, but have not been 
too successful. Most pistons are not round, 
being cam-ground to a slightly elliptical 
shape to provide proper piston-to-cylinder 
wall clearance when the pistons reach their 
operating temperature. In addition, pistons 
are slightly conical, being larger in diameter 
at the bottoms of the skirts than at the top 
ring lands. The cylinders should be bored 
to provide a minimum _ piston-to-cylinder 
wall clearance of .010 of an inch, measured 
at the bottom of the piston skirt at right 
angles to the piston pin bores for a cylinder 
diameter of 3% or 3% inches, or .003 of 
an inch clearance for each inch of cylinder 
bore diameter. At the top of the skirt, just 
below the third ring groove, the clearance 
should be .012 of an inch. Ring land-to- 
cylinder wall clearance should be between 
.030 and .035 of an inch. To obtain this 
clearance, it may be necessary to accurately 
center the pistons in a lathe chuck and ma- 
chine a slight amount from the ring lands. 
These clearances may seem excessive, but 
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A good relief job should present no sharp 
edges that cause pre-ignition, detonation. 
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let's not lose sight of the fact that this 
engine is strictly for competition and must 
not be confused with a modified engine used 
on the street. Piston clearances in an engine 
of this type are quite critical due to the 
high combustion temperatures and pressures 
when high compression ratios and alcohol 
and/or nitro are to be used and are usually 
the first place the uninitiated amateur can 
get fouled up. Pistons should be ordered 
with an “E” cam for this engine. 

The fit of piston rings in the pistons and 
cylinder bores is equally important. The 
end gap of each ring should be .020 of an 
inch for a 3% inch bore. This is done by 
inserting each ring in the cylinder bore, 
using a piston to square the ring in the bore 
and measuring the end gap with a feeler 
gauge. If the gap is insufficient, very careful 
drawfiling of the ring ends will correct 
the situation. The side clearance of each ring 
in the correct groove of the correct piston 
should be at least .003 of an inch. Another 
valuable check is that the rings be the cor- 
rect radial thickness for the depth of the 
ring grooves in the pistons. This is most 
easily done by depressing each ring in each 

(Continued on next page) 





70° hand reamer is used to bring the valve 
pocket out to diameter of valve seat bores. 
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Rod and piston alignment is vital. Any mis- 
alignment can result in a scattered engine. 


groove with a screw driver, making sure that 
the rings can be depressed below the surface 
of the ring lands. This must be done with 
all steel segments and/or expanders in place. 
Many engines have been permanently dis- 
abled by rings with excessive radial thick- 
ness being used in shallow ring grooves, 
causing interference between the inside di- 
ameters of the rings and the bottoms of the 
ring grooves which, in turn, causes seizure 
of the rings in the cylinder bores. 

First quality plain cast iron piston rings 
should always be used and, in this respect, 
price is not always the factor that deter- 
mines good products from junk. While light 
tension, spring steel ring expanders should 
be used behind all oil control or scraper 
rings, it is mot recommended that they be 
used behind top and second compression 
rings. Oil control rings with steel sections 
or segments should be avoided in an engine 
of this type. 

While we're on the subject, racing pistons 
for Ford V8s and Mercs are available with 
Yy or *4» of an inch wide compression ring 
grooves, the oil ring grooves being *4¢ of 
an inch wide in either case. For our engine, 
the compression ring grooves and rings 
should be % of an inch for a couple of 





interesting reasons. In the first place, a 
tighter ring-to-cylinder wall seal is main- 
tained and the seal of the narrower rings 
is not affected as much by rocking of the 
pistons in the bores, produced by the rather 
wide piston clearances. Secondly, the heat 
of combustion is more readily transferred 
from the pistons to the cylinder walls 
through the narrower rings. 

With the pistons and rings fitted as de- 
scribed, a certain amount of oil consump- 
tion is to be expected, especially prior to 
the time when the rings finally “seat.’’ Also, 
piston rings should be replaced at frequent 
intervals; at about the equivalent of six or 
eight drag meets, a week at Bonneville or 
three or four long distance events. They 
won't last forever and rings are only as 
good as the seal they provide. 

Piston pins should be of good quality, the 
proper length of the piston diameter and 
the heavy wall type to avoid splitting under 
high compression pressures. The pins should 
be a light push fit in the pin bores of the 
pistons and should slide easily through the 
bores without a click or a bind. The fit of 
the pins in the connecting rod bushings 
should be such that, when: oiled, the pins 
will slip through the bushings under their 
own weight. Piston pin locks should be heavy 
spring steel wire and must be firmly seated 
in their grooves at the ends of the pin 
bores in the pistons. 

When the pistons and connecting rods 
have been assembled, it is imperative that 
the rods be aligned on a connecting rod 
aligning fixture. The foregoing fits and clear- 
ances will be totally useless if a connecting 
rod is bent or twisted, causing the piston 
to bind in the cylinder bore. Such a condi- 
tion not only causes additional friction with- 
in the engine, but can promptly lead to fa- 
tigue failure of the rod, piston, piston pin 
or.a combination of all three. 

Assuming that the crankshaft is of the 
correct stroke, and has been properly bal- 
anced both statically and dynamically, it 
can be installed in the cylinder block after 
both block and crank have been thoroughly 
cleaned inside and out. The first step is to 
visually inspect the bearing surfaces of the 
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crank for nicks, scratches or other surface 
imperfections. These may be removed with a 
fine oilstone or crocus cloth. Next, the crank- 
pin and main bearing journal diameters must 
be measured with a micrometer to make 
sure they are straight and round and that 
connecting rod and main bearing inserts 
of the correct size are on hand. The semi- 
circular main bearing bores in the block 
and the main bearing caps must have all 
surface blemishes removed before the main 
bearing inserts are placed in their respective 
positions. The crankshaft may then be posi- 
tioned in the. block dry; that is, without 
lubricating oil on the crank or the bearings. 
Now, a strip of Perfect Circle “Plastigage” 
should be placed on the top of each main 
bearing journal, parallel to the crank axis, 
taking care to avoid oil holes in the journals. 
Each main bearing cap with the bearing in- 
sert should be installed and torqued to 90 
to 95 pounds/feet. DO NOT rotate the 
crankshaft with the ‘‘Plastigage” in place! 
The main bearing caps should be removed 
and the flattened ‘Plastigage’ must be 


measured with the gauge enclosed in the 
package to make sure that the main bear- 
ing clearance is between .0015 and .002 
of an inch. 

When the “Plastigage” has been meas- 
ured and removed from the crank journais, 
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Uncut special valves on left, nitro valves on right. See also pages 10 to 13, this issue. 
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the crank may be permanently installed, 
after the bearings and journals have been 
liberally lubricated with clean engine oil. 
Crankshaft end play must be between .004 
and .006 of an inch, measured with a feeler 
gauge between the thrust surfaces of the 
crank and bearing. The crankshaft should 
rotate freely, without tight spots or bind- 
ing of any kind. Free rotation of the crank 
should be checked before the front and rear 
main bearing oil seals are installed. 

If the connecting rods each have in- 
dividual bearing inserts that are locked in 
the rods and caps, similar to 1949 and later 
Fords and Mercs, Olds and Cadillac V8’s 
and Chrysler, De Soto and Dodge V8’s, then 
the connecting rod bearing clearance must 
also be checked with “Plastigage.’”’ Here, the 
clearance should be .001 of an inch and 
care must be taken to make sure that the 
radiused. edges of the bearings do not bind 
in the crankpin fillet radii. 

If the connecting rods and bearing inserts 
are of the “floating” type, as used in all 
Ford V8’s and Mercurys prior to 1949, then 
a different method of fitting the bearing in- 
serts is necessary. Here, each bearing must 
be free to turn or “float” on the crankpins 
and in the connecting rod bores when the 
bearing halves, connecting rods and caps are 

(Continued on next page) 
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Clearances are important! Illustrated here 
is the recommended amount for each section. 


clamped in position on the crankpins. Each 
of the rods, bearings and caps must be 
checked in this manner on their respective 
crankpins. This is of extreme importance 
with these engines and must never be over- 
looked or neglected. Binding of the bearing 
insert halves on the crankpins can be cor- 
rected by placing each insert half with the 
ends contacting a flat, smooth steel plate and 
tapping the center of the insert with a small 
rubber or plastic mallet. This will slightly 
flatten the insert halves and must be re- 
peated until the inserts will rotate freely on 
the crankpins with the rods and caps tight- 
ened. On the other hand, if the inserts bind 
in the connecting rod bores, each insert half 
must be supported at one end and tapped 
on the other to increase the radial arch. This 
is a rather delicate, tedious and time-con- 
suming task, because when everything is 
right, there should be a mere .001 of an 
inch clearance between the connecting rod 
bores and the outside diameters of the bear- 
ing inserts and another .001 of an inch be- 
tween the crankpins and the inside diameters 
of the inserts. Furthermore, the inserts must 
be checked to make sure that there is no 
interference between the radiused edges of 
the inserts and the crankpin fillet radii. This 
is a common source of bearing seizure, par- 
ticularly if the crankpins have been reground, 
and may be corrected by carefully scraping 
the inserts at the points of contact with a 
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bearing scraper. First quality, factory pro- 


duced cadmium-silver main and rod _ bear- 
ings (if available) should be used. Bronze 
and bronze alloy bearings should be avoided 
because they are hard and brittle and will 
eventually break up under heavy repetitive 
combustion pressures and inertia loads and, 
once broken, the relatively soft Ford crank 
is apt to become badly scored. 

So much for the bottom end. The choice 
of a camshaft, tappets, valve springs, etc., 
will be left to the discretion’ of the builder 
with the hope that he makes a wise choice 
from the many cams available for his engine 
and the particular purpose for which it is 
to be used. 

The important and necessary work in the 
combustion chamber areas starts with a 
good port and relief job. Unless first-class, 
high-speed grinding equipment is available, 
it is recommended that the cylinder block 
be “farmed out” for this phase of rebuild- 
ing. The intake port openings in the top 
of the block should be ground to the size, 
shape and location of the openings of a 
special, large port intake manifold gasket, 
available at most speed shops. The intake 
manifold itself should also be ground out, 
using the same manifold gasket as a tem- 
plate. This will insure proper alignment of 
the port openings in the manifold, gasket 
and block, when the assembly is bolted 
together. 

The length of the intake ports should not 
necessarily be any larger in diameter than 
the openings in the gasket, but a word of 
warning: In ‘59” series (1946) and later 
Ford and Mercury blocks, the bottoms of the 
intake ports, close to the valve guide bosses, 
are notoriously thin in section and the ports 
should only be touched lightly and polished 
in this area. 

The exhaust ports should also be enlarged 
and cleaned out. It is practically impossible 
to reach all of the nooks and crannies in 
Ford and Mercury exhaust ports without 
long shank grinding tools or extensions. The 
area of the ports should be enlarged by grind- 
ing the tops and bottoms of the ports be- 
cause the side wall thicknesses between the 
ports and the surrounding water jackets are 
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quite thin. The exhaust port outlets should 
be enlarged to the diameter of a stock ex- 
haust gasket. 

The relief of the block should be no 
deeper than 542 of an inch at the cylinder 
bore. A guide line at this depth should be 
scribed in the bores so that the depth will 
not be exceeded and the relief will be uni- 
formly flat across its width. The shape of 
the relief should be scribed to conform 
with the outline of a cylinder head gasket, 
held in position on the block by two or 
more studs or capscrews. The “big-bore” 
type of head gasket, preferably copper-as- 
bestos, should be used as a template and in 
operation because of additional clearance 
around the valves, which permits the in- 
stallation of large intake and exhaust valves, 
without danger of interference or restric- 
tions. The guide line should be scribed on 
the block about %, of an inch inside the 
gasket opening to prevent the gasket from 
overhanging into the relief. 

The actual grinding of the relief must be 
done with caution so that no slips are made. 
The area behind the valve openings should 
also be ground. Finally, the relieved area 
should be polished with abrasive drums or 
emery cloth and the sharp edges where the 
relief meets the cylinder bores should be 
radiused or chamfered slightly. If the pistons 
are of the type described earlier, the top 
ring should be about 4%, of an inch below 
the relief. In no case should the top ring 
be flush with, or extend above the relief. 

Now we get to the valves. In the first in- 
stallment of this series, we learned that valve 
seat inserts, particularly exhaust valve seat 
inserts, are one of the major causes of det- 
onation and pre-ignition in an otherwise 
good nitro engine. The best procedure to 
date is to remove both intake and exhaust 
valve seats, where present, and install larger 
valves. The actual need of larger-than-stock 
valves in a Ford or Mercury competition 
flathead engine for improved breathing char- 
acteristics has been found to be unnecessary 
in engines of moderate piston displacement. 
In engines with 285 or more cubic inches, 
only a very slight power increase is noted 
when larger intake valves are used and 
larger exhaust valves have no effect what- 
ever on power output. Let’s not kid our- 
selves on that score. Overhead valve engines 
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are a different breed of cat and must be 
treated accordingly. Larger valves in a well 
designed overhead valve engine are usually 
beneficial, but in a flathead, any sizeable in- 
crease of valve area is, from a breathing 
standpoint, a waste of time and effort. The 
fact remains that, either flathead or over- 
head valve, the valve seat inserts must be 
removed to eliminate one particularly trou- 
blesome source of detonation and pre-igni- 
tion if we are to take advantage of the 
benefits of nitro. 

In some 1952 and 53 Ford and Mercury 
engines, no valve seat inserts were used. 
Here, the best plan would be to retain the 
stock 1% inch diameter exhaust valves and 
replace the intakes with 1951 Ford six in- 
takes, which are 1% inches in diameter. 

In most cases, however, valve seat inserts 
were used and the first step is to remove 
them from the block. The valve seat insert 
counterbores in the block are slightly larger 
than 1% inches in diameter. This diameter 
must not be exceeded in any case. Now, the 
valve pockets, beneath the insert counter- 
bores, must either be ground or reamed to 
match the diameters of the pockets with 
the counterbore diameters. This is most easi- 
ly done by using a 70 degree hand reamer 
piloted in the valve guide bores. This as- 
sures that the pockets will have a uniform 
conical shape, concentric with the valve 
stems and insert counterbores, which is 
practically impossible to do with a hand 
grinder. The maximum diameter of the large 
end of the tapered reamer should be 1% 
inches. When the pockets have been reamed, 
any steps or ridges that exist between the 
conical pockets and insert counterbores must 
be removed by a very careful blending to- 
gether of the two surfaces with a hand 
grinder. Reworking the valves themselves is 
the next step. 

An especially good valve for this type of 
engine is manufactured for and distributed 
by the Edelbrock Equipment Company, of 
Los Angeles, Calif. Many types of commer- 
cially available automotive and truck valves, 
including those with sodium-filled stems 
have been tried and abandoned because the 
intense combustion chamber heat of a nitro 
engine causes them to “cup” and otherwise 
distort, quickly losing the valve seat seal. 

(Continued on page 56) 
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by Dick Day 


Photos by Eric Rickman 


— many of Europe's styling trends that 
have jumped the Atlantic through the 
sports car craze, radiused wheel openings are 
now becoming a part of the American auto- 
motive scene. In the past and present, the 
gimmick has been to enclose the wheel open- 
ings and achieve a lower body line by means 
of removable fender skirts. 

This is fine, but now with Buick’s '54 
offering and body shops across the country 
encouraging the radiused type of fender 
treatment on Detroit's latest body designs, it’s 
fast becoming an accepted standard. 

All that is needed for the backyard design- 
er who wishes to give his little jewel this 
treatment are the necessary body tools and 
a couple of free weekends. The complete job 
is relatively simple, so, HERE'S HOW! 


Body Work by Valley Custom Shop 


BEFORE 





TORCH TIPS 























]. A radius guide is made up of two pins 
and welding rod as pictured. Radius is from 
the axle’s center to the tip of the tire tread. 


2. After radius is tentatively scribed on 
fender you will note some areas will need 
filling in, this will come in later steps. 


3. Fender’s roll and flair is straightened 
out with heavy pliers as shown in step 2, 
and then worked flat with dolly and hammer. 


4. Where excess metal is present it may be 
necessary to heat, pound down small areas 
to get an unwarped flat edge to the fender. 


5. For areas that will need filling in, se- 
lect a small piece of 18 gauge sheet metal 
and scribe it along the fender’s contour. 


CONTINUED 
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6. After you have cut out the metal fill-in 
pieces butt-weld them to the fender. Then, 
while still hot, pound weld bead down flush. 


9. With heavy duty metal snips, cut excess 
metal from opening. Annealing of the weld 
is appreciated here since it cuts smootbly. 


12. As the fender roll progresses, from top 
to bottom, the inside of the fender open- 
ing should look something like this. 
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7. By pounding weld flush while hot, the 
metal is annealed. When later rolled it 
won't crack from being harder than fender. 


10. Using a dolly and hammer, the edge of 
the opening is slowly started on an inward 
bend working toward the finish radius line. 


13. With the thin edge of the dolly under 
the roll, edge is pounded down smooth. A 
well crimped edge adds strength to fender. 
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8. After all the filling in has been completed, then scribe off on the fender the exact 
fender radius. Allow 3, of an inch of extra metal for the new fender bead roll. 


11. To avoid buckling the outer surface of the fender opening, the dolly is used in the 
position pictured above as the bend of the roll reaches mid-point of ninety degrees. 


SEPTEMBER 1954 


14. With the fender roll all completed, 
finish outside working area by working 
out all low spots with picking block and 
hammer. Then grind smooth with electric 
grinder and finish off with vixen body file. 


NEXT MONTH: 


INSTALLING A ‘54 PONTIAC 
GRILLE BAR IN A ‘50 FORD 
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DIRTY, 
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Marion Playan’s special MG, one of the 


F AST .. FIRST WILLOW 
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Two Coopers battle it out ahead of Balchowsky’s Buick-Deuce. One 500 turned 97 in traps. 
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. in front of Fiberglas bodied TD which 
rammed Playan. Impact flips light roadster. 


SPRINGS OPEN 


Ernie McAfee built Fiberglas cover to keep 
rocks from denting up the front of his car. 





Dr. J. H. Thompson's customized Crosley 
took all in H class but spun out in main. 
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Spectators helped set car on wheels. Playan 
got under way fast, only to spin out again. 


Photos by Bob D‘Olivo 
and Eric Rickman 


iF ANYBODY had any doubts as to just 
how much truth there was in the state- 
ment that Willow Springs is one of the 
toughest, yet safest courses in the country, the 
First Willow Springs Open event, put on by 
the California Sports Car Club, would have 
dispelled those doubts once and for all. 

The stock equipment seemed to get around 
in pretty fair shape but when the really hot 
machinery came out to play, the twisting, 
up-and-down circuit took its toll. Too much 
right foot in the wrong place and the driver 
rapidly became a spectator. What made it 
doubly rugged was the fact that the “desert 
mix” paving had not had time to be thor- 
oughly baked and pounded before the race; 
the stuff turned to marbles on the turns al- 
though an efficient course crew swept each 
turn between every event. 

A good example of what could and did hap- 
pen can be seen in the lead sequence of photos 
and on pages 8 and 9 of this issue. High des- 
ert winds made it even rougher than normal. 

However, despite the tricky course and the 
frequent spins, not one driver was more than 
superficially injured and not one spectator 
was remotely endangered. This could be laid 

(Continued on next page) 
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TOUGH, DIRTY, and FAST animes 


pl hia 


Bob Powell’s Victress bodied GMC led C-type Jag up hill. GMC broke loose all 


the way. 


NTT, 
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Bill Stroppe’s Kurtis-Merc was three laps abead when mag soured. Bill turned 112.54 mph. 
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to two things; careful preparation by the 
club and the track owners and perfect co- 
operation on the part of the drivers. 

Sneaky though the course was, it was still 
one of the fastest we've ever seen. Top 
time of the day through the National Hot 
Rod Association’s traps on the main straight 
was Bill Stroppe’s 112.54, made with less 
than a quarter-mile wind-up and with the 
rear wheels breaking loose all the way. 

Bill was leading until the last 20 minutes 
of the hour-and-a-half main event when his 
magneto dropped dead. Former lakes driver 
Chuck Daigh, in the ex-Belanger Mexico 
Kurtis-Chrysler, running a hot second, 
jumped into the lead and was not seriously 
challenged although it had taken him almost 
three laps to catch up to Stroppe. Stroppe, 
meanwhile, replaced the bad mag and 
screamed back out on the track but the full 
lap and a half he'd lost was too much al- 
though it was during this period that Bill 
turned in his fastest times through Bud 
Coons’ NHRA traps. 

In the under-91-inch division (1500 cc) 
there were two heats. The first was taken by 
Tom Chatfield in a super-light special that 
formerly housed a Simca engine but now con- 
tains a destroked and blown MG that has 
been given the full-house treatment. Second 
place was copped by Ken Miles in a stock- 
looking °54 MG TF that he admitted was 
“slightly modified.” By this it was meant that 
the thing wouldn't idle below 2000 rpm and 
lugged the heavy TF up to within spittin’ 
distance of Chatfield’s rear deck. The second 
heat, just before the main, saw a substitute 
for cubic inches display put on by Francois 
Crouzet, a Frenchman over here to help sell 
Dyna Panhards. Driving a Panhard DB, more 
hot rod than anything else and powered with 
a blown 45 cubic-inch Panhard engine, Crou- 
zet successfully eliminated all comers in- 
cluding George Beavis’s 91-inch Offy special. 
Crouzet later eliminated himself in the main 
event, being one of the several who dumped 
his iron on the hammer-head turn. 

The Formula III event (30.50 c.i., 500 cc 
race cars) saw Coopers cop the run 1-2-3 
with Dr. Leon Becker, the storming brain 
surgeon, leading the pack home after John 
Fox, otherwise known as Foxy John, dropped 
a valve while storming away in the lead early 
in the race. 
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Stroppe and eventual winner Chuck Daigh 
ran as a team. Daigh’s Kurtis ran Chrysler. 


Timing was handled by Bud Coons, NHRA 


exec. manager, now east on drag strip tour. 
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Starter Al Torres drops checkered flag as 
Chuck Daigh roars across the finish line. 
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By John Christy 


ABOVE & RIGHT—Whitey Thuesen storms the Crosley V8 through 
the top of the hammer head turn in its maiden race at Willow Springs. 


One unique feature is the torque measuring Carburetion is by means of two Amal motor- 
device which operates ft-lbs. gauge on dash. cycle carburetors on each bank of engine. 
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ne hear of a Crosley V8? Neither did 

Powell Crosley. And neither did we until 
about a year ago—Motorama time to be exact 
—when Whitey Thuesen and Bob Montgom- 
ery unveiled the bare essentials of a very su- 
per little road racing class ““F” special. In fact 
there isn’t any one thing about this car that 
isn’t special! 


Photos by Les Nehamkin 


We'd heard rumors that somebody was 
thinking of gaining the necessary cubic inches 
for Class “F’” competition by means of two 
Crosleys, but, conditioned by such equipment 
as the Kenz-Leslie Streamliner, the picture 
called to mind Was an in-line eight. When 
the ‘“Mar-Chris” job was wheeled in, it was 


(Continued on page 58) 


Front view shows twin Crosley blocks set on a machined steel crank-case at 45 degrees 
to form a standard 90-degree V8 engine. Bank on right has been reversed om case. 
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continued 


Steering wheel is a standard midget item. Steering, a Gordon Schroeder midget type 
Dash has only the vital gauges for racing. set up for side mount, proved too quick. 
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Detail of rear suspension showing Lord Transmission is mounted aft and connect- 
mount, special hub and short radius arms. ed to the forward end of center section. 


Generator, required for road racing, is Exhaust headers were built by Thuesen and 
mounted on motor plate, driven by clutch. plated; ignition is dual-coil Studebaker. 


Top view of Ternplate oil tank shows how Inside view of oil tank from below shows 
it is built to fit around the rear axles. how the large half-inch lines are routed. 
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continued (Turn to Page 58) 


Brakes are basically Bendix aircraft re- 
worked by Thuesen to take the Rudge hubs. 


Rear wheels are driven through completely Alfin drums were remachined and equipped 
independent axles articulated by U joints. with ventilated outer plates for cooling. 
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Cockpit is cramped 
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Getting enough fuel capacity in tiny space presented problems which were solved by 
curving the tank around all obstructions including the spare tire required by rules. 
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©/o FLEET P.O. 
SAN FRANCISCO 


CUSTO 


FOR 


KOREA 


Photos by Medley and Rick 


2? face it—there just plain isn’t any 
garage space aboard a Navy hospital 
ship. Not only that but there isn’t much you 
can do with a buck aboard one of Uncle 
Sam’s buckets except shoot craps or sit in on 
a little friendly game. Since such activities 
are frowned upon by The Man on the bridge, 
there just isn’t much you cam do with that 
paycheck. 

Such being the case, Don Carroll, a 20- 
year-old yeoman on the U.S.S. Repose, a 
hospital ship sailing off the Korean coast, de- 
cided he might just as well send that geetus 
home in preparation for his own homecom- 
ing. The only difference being that instead of 
depositing it in the bank, Don deposited it 
with Gaylord’s Custom Shop together with a 
set of instructions by mail. This last item 
grew more and more lengthy as Don gleaned 
ideas from CAR CRAFT and HOT ROD Maga- 
zines faithfully sent him by his mother. 

Don had, just prior to his shipping orders, 
latched onto a 49 Ford convertible. It was to 
this that Gaylord applied the torch and 
needle under the doting eye of Don’s moth- 
er. As time went on, Don and two ship- 
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KOREAN CUSTOM 


continued 


mates, Bobby Dodd Ellis and Jim Kelly, both 
from California, kept the ideas rolling. Gay- 
lord countered with a few of his own and 
work progressed. Mom kept watch to see 
that the job didn’t get pushed aside for any 
rush work that might pop in but got its fair 
share of the customizer’s time. 

What really made things rough was when 
Don's ship got under way for parts unknown 
and no mail came aboard. These were the 
times that tried Don’s soul—not a word on 
the car. At times Gaylord would want to 
make a change and tell Don’s mother. She, 
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Hood has been peaked and ex- 
tended down to meet the 
moulded tubing that encircles 
the grille. The two floating 
type grille bars are from a’51 
Kaiser. The headlights are 
frenched with a slight tunneled 
effect. This was done by french- 
ing the stock opening, in- 
serting ’S2 Merc inner 
chrome ring and then re- 
cessing the light unit back 
in the opening approxi- 
mately 3/4, inch. The front 
bumper has had all bolt 
holes filled to give clean 
appearance. 


in turn, would try to make a sketch for dis- 
patch to her son. By the time Don got the 
sketch and description, the original idea was, 
to put it mildly, different. 

Finally came the homeward bound orders. 
Almost at the same time came the word that 
the car was ready to roll. Followed then the 
longest voyage Don ever made. But the view 
on the arrival was worth all the anxiety. Since 
that time the car has won prizes in two 
shows. 

The reason you can see for yourself on 
these pages. 
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The car has been lowered a total of 9 inches. The top was chopped 41/, in. and the body 
lowered a full 41/, in. both fore and aft. The frame was Z’d and front coils cut. 





The interior got the full Gaylord treatment. Rolls and pleats, rugs and headliner in a 
contrasting maroon and white color scheme. Both front and rear seats have been lowered. 
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°S2 Buick taillights have been installed, replacing the stock units. Stock openings had 
to be enlarged slightly to accommodate the Buick lens. Pictured right is breakdown. 


Ordinary accessory exhaust tips were used to make up the bumper tip exhaust system. 
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Stock opening has been extended 1 in.Weld- Housing for light socket was custom made 
ing rod was curved and used for finish edge. for opening, and then simply bolted on. 


This system is easily constructed. Cut bumper, weld and mould tip in place and rechrome. 
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INCE today’s custom cars have just as 
much thought behind the rear end styling 
as that of the front, or the grille, there seems 
to be one item that really snows the average 
backyard Farina. This is, “What can I do 
with that *!-#& license plate?” 
Well, from observation we'd -say there’s 
no end to what can be done with the small 





“GRAB BAG” 


LICENSE BRACKETS 


tin monsters. Custom shops are continually 
coming up with little restyling goodies for 
them and some of Detroit's latest ideas are 
not to be frowned on either. 

So, while reaching into our grab bag, 
we found that there were several interesting 
cars with clever arrangements in this depart- 
ment. They are presented on these two pages. 


One of the most common of conservative license plate arrangements is this accessory 
unit which features a chrome frame and glass lens. It will fit almost any stock set-up. 





Radical customs usually feature radical license displays. This one has a split bumper 
with the license plate recessed into it. The light for the plate is in the top of bumper. 





’S1 Mercury guard type frame is adapted to this Ford bumper. The light is incorporated 
in top bar. Utilizing uniis of this type only requires contouring side bars to bumper. 
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This stock bumper has been split and a flat plate welded in for a backing plate for the 
license. Some builders install small lights at each side of recessed section for plate. 


Utilizing late Chevrolet license plate brackets to encircle the plate is becoming a 
common sight but a good one. It is very easily adapted to many of the stock bumpers today. 


An enclosed accessory frame for the license plate and centered beneath the adapted '53 
Kaiser bumper guard makes an unusual rear plate styling. Note clever exhaust tip styling. 


A very different and novel approach is this flat plate and tubing arrangement that has 
been completely welded and moulded to the bumper. It is very inexpensive to build. 
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PHOTOS BY GEORGE HiLL 


T TAKES only a short time for one of Uncle Sam's newly inducted 

servicemen, especially if he’s an ex-hot rodder, to fight his way 
through the maze of general orders and return to the thought of just 
what kind of car he’s going to stuff together when he gets out. This 
was the case with Blackie Gejeian of Fresno, California, while serving 
a hitch with Uncle Sam during World War II. On the lucky day when 
he received his honorable discharge parchment, his ruptured duck 
and his mustering out pay, it was only a question of time ‘til he 
acquired a '34 Ford frame which was the beginning for one of the 
wildest little modified roadsters ever assembled. This was way back 
in 1945, and even to date, Blackie says, the car is still not completed 
as he wants it. But the question still comes up as to how many trophies 
and awards can you cram on a fireside mantel. 


In 52 and ’53 the car won the following awards: First place, street 
roadster class at Fresno and also the Edelbrock award; at Oakland's 
show, third place in its class; in Paso Robles, the sweepstakes award 
and in the Motorsports Show, the premier trophy. Need we say more? 
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The front end components con- 
sist of ’38 Ford tubular axle, ’46 
Ford spindles and hydraulic 
brakes. The radiator and shell 
are ’32 Ford, nerfing bar with in- 
itial is homemade. Headlights 
are accessory units. You will 
note as you look at the following 
pictures the large amount of 
chromed goodies the car has. 
Well, Blackie’s co-sponsor on 
the car is the California Chrome 
Co. in his home town of Fresno. 


The white enameled '46 Merc 
block boasts of 296 cu. in., 9 to 
1 Edelbrock heads and 4 carb 
manifold. Internally, goodies are 
Iskenderian 404 cam and Edel- 
brock pistons. Magneto is H&C. 


SPECIAL 





BY DICK DAY 


Only one thought can be connected with this low angle rear end shot of Blackie’s 
missile and that is the backyard of a hot rodder’s haven. The car recently cranked on a 
flat 104 mph for a standing quarter mile drag. Total weight is 2000 lb., cost $5500. 
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SHISH KEBAB SPECIAL continued 


The first step Blackie took was to shorten 
the frame to 100 in. wheelbase. The modi- 
fied body was originally a ’26 T roadster, 
with six inches removed at the bottom and 
the rear section of the bucket rebuilt. The 
body was welded to the frame and then 
moulded to the rails to appear as one piece. 
The interior is a switch in construction 
for the seats are positioned lower than the 
floor. Upholstery is rolled and pleated in 
black and white leatherette color scheme. 
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As you can see this shot was too much to 
resist. It clearly shows that not all the 
chrome is on the surface. The exhaust sys- 
tem, from the headers on back, is homemade 
and is routed completely under the frame. 
Chassis has been strengthened considerably 
by adding new crossmembers under the 
cockpit and at rear of gas tank. Note small 
nerfing bars that are installed. The running 
gear consists of ’38 Ford transmission 
with Zephyr gears and a’34 Ford rear end. 








D*‘YE PETERS purchased his ’49 two-door 

Ford new, before he went into the 
Army. Even when it was stock it was clean 
and Dave kept it that way. He liked cars 
and wanted his to be mechanically perfect— 
and look the part. 

After two weeks of ownership, Dave de- 
cided that his car deserved something more 
than a stock look. He didn’t want to do too 
much, wanting to keep it looking stock, but 
he did have it nosed and decked. 

Then, the Army got him and the car began 
to gather dust. That irked Dave and while 
he was overseas, he planned new things 
which would make it even better. Among 
them was a straight Ford-type grille bar. 
When he got out of the Army, that was the 
first order of business, but he didn’t like the 
car’s appearance. He took it to Neil Emory 
and Clay Jensen, at Valley Custom. They 
worked out a set of plans for Dave; nothing 
radical, just a clean, conservative custom. 

The door corners were rounded. The door 
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Front of the car bas been given @ conserv- 
ative but complete restyling. The shell amd 
the grille are a narrowed "SO Mercury. 













handles were removed and the door—you | 
guessed it, cleaned up. Then, the straight ™ 
grille bar was removed and a spanking new = 
Merc grille was installed. The rear end was § 
left stock. “It was sanitary enough,’ Dave * 
said. A couple of chrome welting strips were 
added to emphasize the body lines, but that 
was all. A bull nose was added to the nosed 
hood for the same reason. 

The upholstery, a combination of blue and 
white, was installed to match the dark mid- 
night-blue paint job by Johnny Hagen. Then, 
the engine was reworked into highly respect- 
able mill. A Winfield PV1A cara was in- 
stalled and the block ported and relieved. 
It was topped off with Navarzo heads and 
three shiny, chromed Stromberg carburetors. 
The ignition was set up with Jackson's latest 
distributor designed for late model engines, 
a dual rotor-distributor cap design, which 
incidentally, is every bit as clean as the rest 
of the car. 

Sanitary lad, this guy Peters. 
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THE CLEAN ONE 


Photo Story by Bob Behme 
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Inside is as clean as the exterior. Uphol- 
stery is by Floyd Tipton of Burbank, Calif. 
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BERMUDA CARRIAGE BELL 

A TOE touch sounds off this pleasant two- 
tone bell. Provides a distinctive identification 
for car or station wagon, also available with 
a musical “Thank You.” Mounts under floor- 
board. Chrome plated $9.95 ppd. Godfrey 
Import Corp., 277 Broadway, New York 7, 
N.Y. 


NITE-OWLS 

FOR protection against sudden glaring 
headlights; the driver merely nods slightly, 
and sees clearly through the tinted area of 
these new glasses—thus eliminating glare. 
With a return to non-glare conditions, the 
driver again looks through the clear glass 
area, with a minimum of eye adjustment. 
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The non-refracting lenses come in three 
mountings: Men’s Aviation Style, gold plat- 





ed, acid resistant, with clamped end construc- 
tion and browrest. Ladies Sporting Style, gold 
plated, acid resistant, with clamped end con- 
struction, browrest, with pearloid tipped tem- 
ples for comfort. Clipover-Fitover, to attach to 
optical glasses, with two-screw optical con- 
struction. All are shipped in a clear plastic 
cafrying case. 100% money-back guarantee. 
$2.95, postpaid, from Jordan White, Wan- 
tagh, New York. 


PUSH BUTTON WINDOW 

IF YOU have one of the earlier model 
cars in which the manufacturer’s electric or 
electro-hydraulic window raisers won't fit, 
this little goodie may be your answer. Oper- 
ated by vacuum, the kit is complete with 
switches, vacuum hose, wire, brackets and 
hardware. The unit fits into the door with 
no butchering of bracing or upholstery, re- 
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placing the crank yoke. Price of the kit is 
$39.95 for two windows from Eastern Auto, 
3319 South Grand Avenue, Los Angeles, 





Calif. Complete instructions are provided, the - 


man says. 





TIE-DOWN CLIP 


SECURING rope ends without knots is 
the function of the Bull Dog Triple Action 
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Tightener. Three turns of the rope around 
the specially designed tightener and the rope 
is secured, with no knots to tie or untie. Good 
for use with clothes lines, trolling lines, boat 
mooring lines, lines used for tying loads, 
wherever the end of a rope has to be tight- 
ened and fastened, the gimmick is made of 
heavy gauge steel and is plated to resist rust. 
Available at hardware, sporting goods stores, 
and lumber and building supply dealers, the 
tightener is priced to sell at 2 for 25c, includ- 
ing screws. Further information about the 
Bull Dog Tightener is available from the 
Michigan Steel Supply Company, 2335 S. 
Archer Avenue, Chicago 16, Illinois. 
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WIPER AIDS : 

FACED with yellow Scotch Lite these 
dual-purpose Safe-See Wiper Aids mount to 
wiper arms with only one small screw. They 
create a striking night time safety signal and 
at the same time utilize head wind pressure, 
set up by the forward motion of the car, to 
properly press or seat the blades to the glass. 
A clearer, clean windshield is assured. They 
fit any car, according to Nemic Manufacturing 
Co., 10 Cottage Grove, S.W. Rapids, Michi- 
gan, manufacturers of this accessory. Price is 
approximiately two bucks. 
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yo ASK a guy why he builds such-and- 
such a car and he usually just scratches 
his head and looks at you as if he thought 
maybe you had two heads and half a brain. 
Actually the guy’s right. Except for such 
things as flat-out racing, why do you build 
a car? It’s the toughest question in the world 
to answer. 

It's even harder to answer when said 
builder takes a workhorse like a pickup 
truck and turns it into a vehicle in which it 
would be sacrilege to cart anything at all. 
Such was the case with Clarence Rodrick, a 
lifelong resident of Turlock, California. The 
answer we got from him was that he wanted 
a car that was different so he built it. 

Basically the car is a 32 Ford pickup truck 
—and that’s where basics stop. The front 
axle is a filled and dropped Dago model 
equipped with ’41 Ford hydraulic brakes and 
41 spindles. The rear end is '32, but with 
3.27 to 1 gears, likewise equipped with '41 
brakes. Wheels all the way around are 15- 
inch "51 Mercury. Tires on the front are 
6.40 with 7.10 boots covering the rear. Tube 
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PHOTOS BY 
ERIC RICKMAN 






shocks ‘hold the rolling gear on the road; 
steering is from a °34 Ford, a very choice 
item, indeed. 

Under the hood is a mildly warmed over 
.030 over-bored Merc engine. The only in- 
ternal goody in this last is a Smith and Jones 
%4 cam, period. The heads have been shaved 
.040 and whole thing topped off with a 
triple Evans manifold. Headers complete the 
picture. The estimated 145 horses are de- 
livered through a light flywheel and stock 
clutch to a ’39 floor-shift transmission. 

In the bodywork division, the cab has 
been chopped four inches and given a 
pleated white and chestnut upholstery job. 
The instrument panel was handmade by the 
owner and the side-mounted spare tire cov- 
ered with an immaculate white boot. The 
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--- Because It’s FUN 


Front bumper was handmade from chrome 
moly tube and painted white. Top has been 


chopped 4 in. Paint is chariot red lacquer. 


radiator shell was gleaned from a ’32 Ford 
passenger car as was the radiator itself. The 
gas tank was handmade. To complete the 
picture, the bed was chopped a total of 16 
inches. Chariot red lacquer sets off the whole 
thing. 

Getting back to the question of why Rod- 
rick built the car, the first answer was just 
something thought up on the spur of the 
moment. If you really think about it, the 
answer can only be that found in the title. 


Interior is finished in chestnut and white 
plastic. Dash was hand formed by Rodrick, 
fitted with 1937 Packard instrument panel. 
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Grille and radiator are from ’32 passenger 
car, a smoother set-up than truck layout. 
Dropped and filled axle brings front down. 





Engine is practically stock except for three- 
quarter cam, shaved heads and triple carb 
Evans manifold. Power delivered is 145 bp. 











THE NITRO ENGINE 
(Continued from page 23) 


The above mentioned valves, suitable for 
both intakes and exhausts, are furnished with 
a head diameter of 134 inches, a 45 degree 
valve seat angle and a straight, grooved stem 
of .341 of an inch in diameter, to be used 
with 1949 and later Ford and Mercury sin- 
gle piece valve guides, split keepers and 
valve spring retainer washers. 

The first step with the valves is to grind 
the valve faces to an angle of 45 degrees. 
This is a must, even with new valves, to 
assure that the valve stems and faces are 
absolutely concentric. Now, the nominal di- 
mension between the centers of valve guide 
bores in the same cylinder of all pre-1954 
Ford V8'’s and Mercurys is 1.740 inches. 
This dimension may vary by at least plus 
or minus .010 of an inch, so it becomes ob- 
vious that it is next to impossible to use 
intake and exhaust valves with head diam- 
eters of 1.750 inches in the same cylinder 
without interference. There must be a mini- 
mum clearance of .030 of an inch between 
the heads of the valves in the same cylinder. 
Assuming then, that the 1.740 inch dimen- 
sion is correct, the valve heads must be re- 
duced in diameter to 1.715 inches to main- 
tain the proper minimum clearance between 
the valve heads. This is most easily done 
in the valve refacing machine, either before 
or after the faces have been ground. The 
valve head diameters are quite critical and 
must be accurately measured with a microm- 
eter to make sure that they are consistent in 
size. Next, a cut 4% of an inch deep should 
be taken across the tops of the valve heads. 
This may also be done in the valve refacer, 
but using a lathe with a carbide cutting tool 
is much faster. The valve heads may now 
be polished with emery cloth, removing any 
sharp edges in the process. 

When our eyesight is cold, sharp* and 
calculating and our hands are steady, we 
must return to the cylinder block. No time 
for fumbles now! A slip in the wrong di- 
rection could easily ruin a good block. If 
the job of relieving the block has been 
done properly, the areas around the valve 
openings should be flat. If these areas have 
surface irregularities, a valve seat grinding 
stone with a 15 degree angle, piloted in 


the valve guide bores, must be used to re- 
move all bumps and dips. Go easy! Grind 
just deep enough to make sure there is a 
continuous, freshly ground ring around each 
valve opening. Next, with a good 45 degree 
stone, each seat must be ground until the 
large diameter of the conical seat is a maxi- 
mum of 1.710 inches in diameter. This is 
most easily checked with a pair of dividers 
set to the above dimension. With the valve 
seat insert counterbore as the small diameter 
of the valve seat and each seat ground to 
the 1.710 inch diameter, the width of each 
valve seat should be between .060 and .062 
of an inch and concentric and parallel 
around their circumferences. If any irregu- 
larities remain at the tops of the seats, the 
15 degree stone must be used to eliminate 
them, followed by the 45 degree stone. This 
must be repeated as necessary until the prop- 
er valve seat diameter and width are ob- 
tained. There should be no difficulty with the 
concentricity of the small diameters of the 
valve seats because if the seat inserts have 
been carefully removed, the surfaces of the 
counterbores will be free of surface ir- 
regularities. 

Now if the dimension between the valve 
guide bores of one or more cylinders is less 
than the 1.740 inches nominal dimension 
given earlier, then the large (1.710 inches) 
diameter of the valve seats will bring the 
valves too close together. To correct for this 
eventuality, it is mecessary to reduce the 
large diameters of each seat slightly and only 
as much as necessary with the 15 degree 
stone to provide a clearance of .030 of an 
inch between the maximum diameters of 
adjacent valve seats. 

This is a very finicky and ticklish job 
and one that requires lots of time and pa- 
tience. The valve seat grinding stones must 
be used very lightly to prevent overlapping 
of adjacent seats. If the job is done proper- 
ly to the specified dimensions, there will be 
enough material left for several valve jobs, 
even if the valve seat and head diameters 
must be increased until the clearance be- 
tween adjacent seats and valves is .015 of 
an inch, which is the absolute minimum. 

The next task takes us back to the valves. 
Each valve should be numbered with a grease 
pencil and must occupy the same position 
in the engine forever after. The valves must 
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then be lightly “lapped in” with “fine” 
valve grinding compound, which gives us 
a visual check of the surfaces of both valve 
faces and seats. Each valve seat and face 
should now appear a dull gray when the 
grinding compound has been wiped off. Bright 
spots on these surfaces after lapping indicate 
that the valve face, or seat, or both, is not 
concentric with the valve guide bore. This 
may usually be corrected by additional lap- 
ping. In more extreme cases, the valve face 
should be checked before any further grind- 
ing is done on the valve seat. With a doft 
of our crash helmet to Mr. Eddy, we must 
gently but firmly grip each valve stem in 
a tail-stock chuck (not Eddy). The valve 
head must be positioned at the outer edge 
of the chuck jaws and a short length of 
radiator hose should be placed between the 
head of the valve and the face of the chuck 
to prevent chattering of the valve. With a 
round-nose carbide tool, each valve must 
be undercut, starting at the outside and 
working toward the fillet radius at the junc- 
ture of the valve head and stem. The pre- 
ferred valves may be machined very easily 
in this manner, but if, by any chance, 1952 
or later Ford F-8 truck valves are used, we 
must succumb to Mr. Eddy’s recommenda- 
tions and perform both undercutting and 
valve head surface cutting on a valve refacer. 
These valves are so hard a carbide tool will 
merely make scratches before it loses its 
cutting edge. The final cut under the valve 
head must be made at the exact lower edge 
of the lapped surface. With this done, the 
valve stem must be gripped in the three- 
jaw chuck and the valve head diameter must 
be reduced until it is at the exact upper 
edge of the lapped valve face surface. In 
this way, the valve face widths will coincide 
exactly with the .060 to .062 of an inch 
width of the valve seats in the block and 
there will be no “hanging over’ of the 
valve faces either above or below the valve 
seats. Finally, all sharp edges must be ra- 
diused or chamfered and the freshly cut sur- 
faces should be polished with emery cloth. 

If desired, the valve faces may be ground 
to an angle of 44% degrees, with the valve 
seats ground to 45 degrees as suggested by 
Chuck Eddy elsewhere in this issue. This 
makes a nice job and the % degree inter- 
ference angle gives a good tight seal, but 
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when the valves are “lapped in,” there is 
usually some difficulty in observing the full 
width of the valve seat surface on the face 
of the valve. The full seat width must be 
clearly defined on the valve face before 
the valve can be properly machined and, as 
explained earlier, the valve face should not 
overhang above or below the valve seat, 
for best results. 

Some builders prefer to use a valve seat 
angle of 30 degrees instead of the more 
usual 45 degrees. This practice should be 
discouraged in this case because the small 
distance between the valves severely limits 
the width of the valve seat when measured 
on a horizontal plane. Secondly, a 45 degree 
seat angle seals tighter and centers the 
valve head on the seat much more effec- 
tively than a 30 degree seat angle. Further- 
more, if the cam has sufficient valve lift, 
the only advantage of a 30 degree seat angle 
goes down the chute when such large 
valves are used. A 30 degree seat angle 
theoretically increases the effective valve 
lift by about 22%46% and may be used to 
advantage with stock or mildly reground 
camis when the valve lift is relatively small 
provided the cam was originally designed 
for use with 45 degree seats. But for our 
purpose, a valve seat angle of 45 degrees is 
best. 

With the valves finished, the camshaft 
may be installed in the block, followed by 
the tappets and the assembly consisting of 
valves, valve guides, valve springs, keeper 
washers and split retainers. Some builders 
prefer to “degree” the valves, checking the 
valve opening and closing points to make 
sure they coincide with the cam specifica- 
tions. I don’t do this because a manu- 
facturing tolerance of a couple or three 
degrees one way or the other will have a 
negligible effect on engine performance. 
However, I certainly do advise experiment- 
ing with the valve timing by advancing 
and retarding the camshaft in relation to 
the crankshaft. The best place for these 
tests is, of course, an engine dynamometer, 
but valuable data may also be obtained 
by making performance tests on the actual 
race course, provided they are carried out 
as scientifically as possible, which means 
changing only one thing at a time. 

(Continued on page 60) 
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AN 8 THE HARD WAY 
(Continued from page 37) 


equipped with two Crosleys all right, but they 
were sitting in Vee on a beautifully machined 
crankcase that had been whittled out of a 
block of low carbon steel. When we had heard 
that Thuesen was tied up with the car we were 
less perplexed. Whitey is known throughout 
the racing field for turning out the kind of 
machine work that no one else will tackle. 

Since the car was built from the ground 
up, there is only one way to go about describ- 
ing it—from the nose back to the taillight. 

Basically, the chassis consists of two 134- 
inch chrome moly main tubes with body 
formers and stringers of *4-inch tubing, all 
of \g¢-inch wall thickness. Clamped to this 
frame, fore and aft, are torsilastic Lord mounts 
originally used for aircraft engine mounting. 
Mounted in tandem, these units support a 
torsion arm at each corner of the car, the arms 
being machined by Whitey. Each Lord mount 
is controlled by a 50/50 Houdaille shock. 

The front axle is of the solid type, made up 
of 114-inch, 542-wall chrome moly tube. The 
outer ends are equipped with English Ford 
hubs and spindles with completely reworked 
Bendix aircraft brakes and Rudge 42 mm by 
15-inch knock-off wheels. 

Some eight inches behind the axle sits the 
one and only Crosley V8. As we said before, 
this is made up of two ’51 Crosley cast iron 
blocks, stock except for intake and exhaust 
manifolds, mounted in a machined steel crank- 
case. 

Inside this case is a crankshaft machined out 
of a solid chunk of 4340 alloy steel. The crank 
was statically and dynamically balanced for 
eight standard Crosley rods. Carburetion is by 
two floatless Amal carburetors for each block, 
a total of four in all. Exhaust is by means of 
beautifully fashioned headers, tuned for the 
Crosley blocks. Thuesen plans to run the en- 
gine in its present “stock’’ shape until he 
finds out its full capabilities. Full-house will 
come by stages. With a total of 88.5 cubic 
inches he has room to take it out to a total of 
over 90 inches and still stay in class. Cams, 
compression changes and other such practices 
can be installed as needed if the competition 
gets too rough. 

Two Franklin aircraft engine oil pumps, 
one used as a scavenger and the other used as 
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a pressure pump operate the full dry-sump 
oil system. Fuel pressure is maintained by a 
Chandler-Evans rotary pump driven off the 
nose of the left cam. Water is circulated by a 
special pump scavenged from a V8 60 midget 
race car. To ignite the fuel, a reworked '29 
Studebaker President distributor is used, being 
driven by the crankshaft through a take-off 
on the front end of the crankcase. Bore and 
stroke is over-square, being 2.5 by 2.25 inches 
respectively. 

No flywheel is used at the rear end of the 
engine, an Indian motorcycle multiple disc 





Articulated rear axle -shafts and stubs 
were machined from chrome moly bar stock. 


clutch being attached directly to the end of the 
crank. This leads by direct drive to a light, 
two-pound flywheel and Indian “Chief” mo- 
torcycle gearbox which in turn is hooked up 
to a Pat Warren two-speed rear end, giving 
a total of six gear changes. 

Here we come to the most fantastic part of 
all, except for the engine, that is. Starting 
from absolute scratch except for the Warren 
center section, Thuesen built a full DeDion 
tear end, machining each stub, half-axle and 
hub from new raw material. Remembering 
that the universal joint trunnions used in 
midgets used to break at the center of each 
cross, Whitey made his own. The universal 
ends for each half and stub axle were turned 
from the axle material itself. Hubs and spin- 
dles were also completely machined from the 
same raw material. 

The same type brakes used on the front are 
adapted for the Rudge hubs and used on the 
rear. The result is a brake that automatically 
cools itself after each application, coupled with 
a braking area large enough to halt a Cadillac 
being used on a car that tips the scales at less 
than 1200 pounds total. Steering is a Gordon 
Schroeder midget unit that has proved just 
a shade too quick. 
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With extras restricted to the stubby 85-inch 
wheelbase, the fuel and oil tanks had to be 
fitted with extreme care if capacity of any 
sort were to be maintained. The problem was 
solved by fabricating tanks of Ternplate to 
wrap around the rear end components. The 
oil tank fits up from below and the fuel tank 
drops neatly over the rear end, leaving just 
enough room for full axle play and access 
to the quick-change center section. Also 
nestled in the fuel tank is the spare tire, 
fastened down firmly by an MG TC mount, 
about the only stock item on the car. 

The skin of the car was power hammered 
from 14 gauge aluminum by Harry Lewis. 
Limited to the bare essentials, the body is of 
almost pure race car design, each panel being 
fastened by Dzus fasteners and easily remov- 
able for access to any part of the car. Fenders 
are of the cycle type and fastened directly to 
the frame to reduce unsprung weight and 
lessen chance of wheel vibration knocking 
them loose. 

First time out for the car was the first Open 
meet at Willow Springs where the car proved 
to be really healthy, turning up third in class 


with the strong possibility of doing better but 
for the over-quick steering. With a few bugs 
currently being ironed out, the car bids fair 
to be a top runner in a rough class of com- 
petition, what with class “F” jobs knocking 
off the bigger cars in the all-out main events. 





Universal trunnions were specially made. 
Stock unit, (R) was considered too weak. 


However, don’t expect to be able to just 
walk into Whitey’s empofium and tell him to 
wrap you up one just like it. Thuesen figures 
he has 3000 man-hours tied up in the car, 
and for the general public, Whitey’s time is 
worth five bucks an hour. Anybody got a 
quick 15 grand? 
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"I bear you guys are poppin’ for top dollar on TRADE-INS!” 
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THE NITRO ENGINE 
(Continued from page 57) 


Turning to the cylinder heads, we find 
that the major manufacturers of special 
cylinder heads produce two types; an “S” 
or “standard” type for use on passenger 
cars and “R” or “racing” type. For our pur- 
pose, the racing type is the correct choice 
because of a larger water capacity and the 
fact that they will accommodate larger 
valves. The compression ratio of the heads 
should be at least 9 to 1 and preferably 914 
to 1, based on a stock 3%g inch bore and 
334 inch stroke. In most cases, the heads 
will have to be flycut for clearance over 
the valves when a.cam with a lift in excess 
of .375 of an inch is used. This is most 
easily checked by measuring the distance 
between the tops of the valves, when they 
are at full lift position, and the head 
gasket surface of the block. This dimension 
must be duplicated in the heads, above the 
valves. The distance the piston crowns 
project above the top of the block must 
also be duplicated in the heads. This auto- 
matically assures a clearance above the pis- 
tons and valves equal in thickness to the 
head gaskets, which falls between .050 and 
.055 of an inch for the preferred “big 
bore” type copper-asbestos gaskets. This 
clearance distance is vital because at high 
engine speeds, the crankshaft deflects, the 
connecting rods and pistons stretch and 
the valves will float, actually causing in- 
terference and severe damage to the engine, 
if the clearance is less than that specified. 
If flycutting or redoming is necessary, the 
cuts must be accurately located and con- 
sistent in depth so that a uniform com- 
pression ratio is maintained in all cylinders. 

When racing type heads are used, the 
bottom row of short studs or capscrews 
must be replaced with others the same 
length as the longer ones. While, we're on 
the subject, studs should always be used 
in preference to capscrews for the cylinder 
heads and main caps. On 1949 and later 
Fords and Mercs, the capscrews holding 
the heads and main caps should be re- 
placed with studs from earlier Ford prod- 
ucts. The reason for this is that if the 
engine is disassembled at reasonable in- 
tervals, the threads in the relatively soft cast 


iron block will eventually tear out. On the 
other hand, it is not usually necessary to 
remove the studs, and thus the threads in 
the block are not subjected to any undue 
wear and tear. 

It’s always nice to know the exact com- 
pression ratio of an engine. This is most 
easily measured by calculating the piston 
displacement of one cylinder, in cubic 
inches, by the following equation: Cylinder 
diameter X cylinder diameter X .7854 X 
crankshaft stroke. Now, one piston must be 
brought up to exact top center of the com- 
pression stroke, the position of the piston 
being checked with a dial indicator. The 
cylinder head and gasket must be installed 
and tightened down. A graduated beaker 
should be filled with exactly 100 cubic 
centimeters of table salt. The cylinder must 
be filled through the spark plug hole with 
salt from the beaker until the salt covers the 
two bottom threads of the plug hole. It is 
necessary that the plug hole be vertical 
during this operation and the engine be 
rocked from side to side to eliminate any 
air pockets. Subtract the amount of salt 
remaining in the beaker from the original 
100 cc’s, which gives us the amount of 
salt required to fill the cylinder. This figure 
must be divided by 16.387 to convert from 
cubic centimeters into cubic inches. The 
next step is to add this figure to the piston 
displacement of one cylinder, as determined 
by our equation. Finally, this sum must be 
divided by the number of cubic inches of 
salt required to fill the combustion chamber 
and is equal to the compression ratio. 

To me, it’s always interesting to see what 
the combustion chamber of an engine looks 
like. A “cast” of the combustion chamber 
may be had by filling the chamber through 
the plug hole with a fluid (but not too 
thin) mixture of plaster of Paris and 
water, after the chamber surfaces have been 
lightly coated with oil. Naturally, this 
should also be done with the piston at top 
center of the compression stroke and with the 
head and gasket in place. When the plaster 
has “set” for about a half hour, the head 
should be very carefully removed, after which 
the “cast” may be lifted out while it is still 
damp. Two or three attempts may be neces- 
sary to get a good reproduction and again it 
is necessary that the plug hole be vertical and 
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the engine rocked from side to side to elim- 
inate air pockets. The reproduction of the 
combustion chamber provides an excellent 
opportunity to examine and study the shape 
of the chamber with an eye toward possible 
future improvements. 

If the engine has been built and assembled 
as described, using the best available parts 
and equipment throughout, we should find 
ourselves in the happy position of having a 
first class unit ready for our specific type 
of competition event. Engines that have been 
built in this manner are consistent winners all 
over the country, being capable of producing 
more power for longer periods of time at 
higher rpm’s than their second-rate cousins. 
While we're on the subject of rpm, let me 
point out that the biggest (300-plus cubic 
inches) and best Ford V8’s and Mercury 
flatheads are spinning close to 7000 rpm at 
the end of 14-mile drag strips and between 
5400 and 5600 rpm during sustained runs 
at Bonneville. Smaller engines, for example, 
33 inch bore, 3% inch stroke 258 cubic 
inch Ford V8’s and Mercs, a very popular 


size for boat racing, have been operated at 
speeds as high as 7400 rpm over prolonged 
distances! So we can see that with this type 
of engine, high rpm is no great obstacle. 
However, to do this consistently without 
tearing the engine to pieces, we must expect 
to spend quite a bit of time to keep the en- 
gine in top shape. It should be disassembled, 
inspected and have all discrepancies corrected 
at fairly frequent intervals. This practice must 
be considered routine, unless you like the 
idea of sweeping up the remains with a 
broom and. dustpan. 

You will notice that no mention was made 
of special steel main bearing caps for Ford 
V8’s and Mercs. While these may be neces- 
sary on some in-line engines, I am convinced 
and have plenty of evidence to prove they 
are mot necessary on any V8 that’s worth its 
salt. But that’s a different story and one 
which, believe it or not, comes under the 
heading of “engine tuning,’ which, along 
with instructions for building a good set of 
alcohol and nitro carburetors, will be our 
next topic of discussion. Don’t miss it. 





BASEMENT BOOMER 
(Continued from page 17) 


Some of the foreign sports jobs carry 60% 
of the weight on the rear wheels but this 
calls for the best of drivers to hold all con- 
cerned on the road. 

With the wiring to be put in and the 
painting started, time approached to bring 
the car from its basement home out into the 
open. When this event took place, of course 
all the family friends had to gather to see 
what all the noise had been about. 

Unlike the famous boat builder, Broadwell 
wasn’t caught with a finished product on his 
hands and unable to move it out of the 
house. The problem was solved like this: The 
wheels and engine were removed from the 
car, the body slid into a special crate and out 
through an extra wide door into the sunshine. 
Years ago when Jimmy built his house this 
door was built for just such an event. He 
used his head, eh? 

The car was finished with 250 feet of wir- 
ing and ten coats of wine colored lacquer. The 
paint was hand rubbed before each new coat 
was applied. 
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The top of the car, or “hood” as our British 
friends say, is always a problem in sports 
car design. When the darn thing is up, it 
looks like something from outer space. The 
tops on the foreign cars look as if the build- 
ers forgot and then added them as an after- 
thought. As the photos show, Broadwell did a 
remarkable job in solving this problem. 

The top can be folded down behind the 
seat when not in use and is completely out 
of sight. It is snug and dry when the rain and 
snow hit St. Louis and real glass is used in 
the side windows. Better service is the result. 
The frame of the windshield is of 20 gauge 
steel and is chrome plated. 

Now on the road these last few months 
the car has more than lived up to the builder’s 
expectations. The manner in which the car 
behaves on the road, and its top speed, are 
more than Broadwell expected, he’s very 
happy. 

With a total material investment of about 
$3000, its owner drives his attractive design, 
happy with his thoughts that his is a one- 
design, and will more than hold its own with 
the more expensive foreign cars in per- 
formance as well as appearance. 
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ROOM TO BREATHE 
(Continued from page 12) 


casting or forging, and naturally both meth- 
ods have their confirmed adherents. Person- 
ally, we prefer the cast valves, probably be- 
cause we know what to expect from them in 
performance. 
Visual Inspections 

Although we strongly recommend the use 
of mew valves for modification purposes, 
careful inspection may reveal that a high 
proportion of your used ones will fill the 
bill. Reject immediately any valves showing 
any evidence of burning or cracking at the 
top or upper edge of their head. This is 
critical for exhaust valves, as burning of even 
a small degree indicates that the metal has 
lost its mecessary properties. Reject any 
valves which will not reface with at least 
half their original margin thickness. Com- 
pare the margin thickness with that of a new 
valve if you are in doubt. Any “necking” 
of the stem, immediately below the head, 
indicates that the little beauty has “had it’; 
put her out of her misery! Check the keeper 
grooves for any signs of wear or checking 
which might cause a “cocking” of the spring 
retainer and resulting side pressure on the 
valve stem, to say nothing of increased fric- 
tion. If the tips are deeply notched by rocker 
wear do not reface them if more than .030” 
grind is required. Most tips are flame-har- 
dened to a depth of only 4% inch. As a final 
precaution, reject all valves that are ready 
to collect their pension checks; fatigue isn’t 
as evident on valves as it is on pensioners. 
There is little reason to jeopardize a valuable 
engine by having a valve lose its head when 
you're wound tight, halfway down the strip. 
Valve Dimensional Inspections 

We won't worry just yet about how big 
the intake valves can be in Engine “A,” be- 
cause the most important considerations are 
dimensions of the valve other than its head 
size. The first vital dimension to be checked 
if we intend to modify used valves will be 
the stem diameter. Mike the stem at the “hot” 
end where maximum stem wear occurs at the 
port end of the guide. If this measures .002 
inches smaller than the stem diameter, just 
below the lock groove (the unworn portion), 
throw the valve away, you're wasting your 
time. You will probably find that the intake 
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stems measure one to two thousandths larger 
than the exhaust stems to allow for greater 
expansion of the exhaust valves. Later on, 
you will be concerned about stem to guide 
clearance, so check to see whether the stems 
come within .004 inches of the guide bores 
for intake and .005 inches for the exhaust. 
Less clearance is desirable on both valves 
but cannot be tolerated unless the stems are 
absolutely straight. This one item can be the 
source of wicked valve float or sticking if the 
valve stem bend exceeds the stem to bore 
clearance. Stem runout can be accurately 
checked by revolving the valve with stem 
supported by two “V” blocks with a dial in- 
dicator on the center of the span. A runout 
of less than .001 inches is necessary. Remem- 
ber, the valve may have been damaged even 
though it is new. Face runout is generally 
indicated by taking a light cut on the valve 
face in the refacer. Turning the valve 90° 
in the work head chuck will check both the 
valve and the refacer for accuracy. We'll 
talk about the final refacing operations more 
after the lightening operations are explained. 
Why Lighten Valves? 

Wear on valve train components in the 
last few years has been serious enough to 
warrant more than passing attention from 
experts and novices alike. The “Quick and 
Dirty” school avoids the problem completely 
and attacks such problems as valve float by 
increasing valve spring tension and conse- 
quently valve gear loads. Total reciprocating 
weight of a well designed “L” head or over- 
head cam valve train may be one fifth the 
weight of the train on its rocker arm and 
pushrod relative. Also important, both ex- 
pansion and deflection of the simple trains 
will be less than the rocker arm job. Though 
4000-5000 rpm may be the float speed of a 
given rocker job, many oscillations and vibra- 
tions may exist in the “jigglers” at much low- 
er speeds. Any operation, then, which /ight- 
ens any part of the valve gear without 
decreasing its rigidity should decrease the 
loads on the train and prolong its life. Mag- 
nesium rocker arms, tubular pushrods, and 
lighter mechanical cam followers in place of 
hydraulics are part of the story. However, 
your grease-stained scribe has viewed so many 
sad attempts to pare weight off the business 
end, that we felt an improved method should 
be worked out. This is definitely a case of 
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not only how much weight can be shed, but 
where. Any pleasingly plump female readers 
will back us up 100% on this last statement. 

Cutting weight off by machining the valves 
in a lathe is usually time-consuming and diff- 
cult, if not impossible, without carbide tools. 
However, a well-equipped auto shop may 
possess a valve refacer upon which the 
“workhead” can be revolved 10° to 15° 
past the 90° position. This enables the 
wheel to “cup” the head to a controllable 
depth and uniformity. Any machine should 
be capable of removing stock from the under- 
side of the head, which constitutes the first 
half of the operation. 

Our first illustration shows a used 1% inch 
intake valve in the workhead for the “under- 
head” cut. The workhead is set to an angle 
3° to 4° more than the general angle of the 
under side of the valve head. Make the first 
passes cautiously, be sure that the first re- 
moval occurs at the bottom edge of the valve 
face. Feed the table in at .002 inch to .003 
inch increments, continuously operating the 
cross feed, back and forth. The grinding wheel 
should not cut heavily enough at any time to 
lose speed or cause a rough grind pattern. 
Picture two shows the under head cut nearly 
complete with the valve face width reduced 
by a full one-third. Notice that the cut was 
not run clear in to the stem diameter. This 
requires a carefully ground radius, which we 
are dressing onto the wheel with a diamond 
dresser in the third photo. Sorry fellas, you'll 
have to do this free-hand. Smoothly radius 
the outer edge of the wheel with a 4-inch 
arc. Yes, I know, the boss will scream that 
you're ruining the wheel, but actually a nar- 
rower cutting face, kept carefully dressed, will 
produce better normal valve refacings. If he 
still doesn’t believe you, refer him to the 
manufacturer of the valve grinder or to any 
reputable cam grinder. These people know 
that a narrow wheel doesn’t “load up” while 
a wide one is apt to get clogged and produce 
a rough grind. 

In step #4, we carefully grind the stem-to- 
head radius, very slowly, plenty of coolant, 
not quite down to stem diameter. In step #5, 
we blend the previous radius with another 
radius. It is produced by setting the workhead 
at exactly 90° and feeding it into the stone 
from left to right, cutting just to stem 
diameter. The radius blend in this cut was 
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produced by another 14-inch radius dressed 
onto the wheel on its left edge. The radius is 
important, as a rough grind at this point will 
produce “stress-raisers” which invite cracks 
to start. We suggest final polishing of this 
radius on a lathe or drill press with #320 
Wetordry paper for complete scratch re- 
moval in this critical area. 

Photo #6 shows the cup grinding opera- 
tion with the workhead revolved out about 
15° past the 90° mark. All cuts must be 
made with plenty of coolant and steady hands. 
Adjust the hand wheel and cross slide so that 
the wheel makes its major cut on the center 
of its edge radius. Photo #8 shows the 
workhéad revolved facing the camera to re- 
veal the start of the cup grind. #9 shows the 
cup grind completed and workhead at 45° 
for final facing of the valve. However, at the 
same angle, the top edge of the head is 
lightly touched to the side of the wheel to 
produce a .20 inch wide chamfer. This 
ground chamfer will simply save time later 
when you are polishing with #320 Wetordry. 

The last operation to perform in the ma- 
chine will be to grind on exhaust stems only 
a carbon scraper groove. This will be a .010 
inch to .015 inch deep by about 34 inch wide 
groove for the purpose of preventing valve 
sticking. It incidentally may aid more per- 
fect seating by slightly increasing stem flexi- 
bility. Its location and shape are important 
and should be carefully laid out. Using the 
diamond wheel-dresser again, dress a fa- 
diused notch on the right edge of the wheel. 
Insert your valve into the guide and mark 
on the stem where the top of the guide is. 
The groove should overlap this mark by .040 
inches and extend down the stem the distance 
of the valve’s lift minus .040 inches. Or, to 
look at it another way, the carbon breaker 
is a groove on the stem, the width of the 
valve lift, extending 7% of the valve lift down 
into the mouth of the guide. This method is 
definitely superior to the older methods of 
counter boring the guide mouth as it pro- 
duces a sharp, moving edge. (The 1954 
Mercury exhausts incorporate this feature, so 
save yourself this step by using them if you 
can. They will fit in ’49-'54 Ford and Merc 
without too much difficulty and also ’52-'54 
Lincoln.) After deciding where to place it, 
carefully grind the groove. Do this by setting 

(Continued on next page) 
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the workhead exactly at 90° and feed the 
work straight in with the hand wheel. Check 
groove diameter with a mike so you don’t go 
too deep. It should measure only .020 inches 
to .030 inches /ess than stem diameter! 

Now, let’s look again at the important 
things to observe as we go along. 

1. Use only the best valves . . . 
possible. 

2. Inspect vital dimensions of the valve to 
be sure it’s worth modifying. 

3. Practice all you can on discarded valves 
until you decide just how all the cuts are go- 
ing to come out. 

4. When you finally start cutting, take the 
easiest cuts you can, with plenty of coolant. 

5. Don’t go hog wild, remove only about 
Ug of the valve’s weight! 

6. Maintain uniform sections through the 
head. Thinnest spot at the edge of the head 
to bottom of valve face should not be thinner 
than \% inch. This thickness should gradually 
get thicker (by about .030 inches) to .155 
inches at the beginning of the radius. 

7. Don’t grind away all the margin width 
at the valve’s circumference. Should be not 
less than half the margin width on a new 
valve. 

8. Polish to remove all scratches which 
might act as “stress raisers.” 

9. The smaller the valve head, the deeper 
the cup (smaller radius). 1.8 inch diameter 
intakes work out well at 100° workhead 
angle. 1.5 inch diameter exhaust valves will 
tolerate 110° workhead angle. 

Grind the “cup” only until the O.D. of 
the grind reaches the edge of the valve head. 

10. Grind off the ridges on the early Ford 
valve stems down to stem diameter, and 
polish. 

Careful work, based on our directions 
above, should bless your mill with 200 rpm 
more. But next month we'll go into the re- 
lationship of the valve with the port, and 
we don’t mean any old port in a storm! This 


New, if 


-is one speed secret that all but the old masters 


fail to appreciate. It also accounts for some of 
the noticeable difference in low rpm perform- 
ance that is lost in many stock and what we 
loosely refer to as “hot” engines. Hope you'll 
be reading us! 


CAR CRAFT 





Now! A world of automotive 
knowledge can be yours... ! 


“PLASTIC CARS” presents an up-to-date guide to the modern uses of Fiberglas 
and other plastic materials: how to easily build beautiful car bodies at home, how 
to build plastic boats, furniture, household products. Chapters include how to 
build a sports car chassis; new uses for plastics in the home. Fully diagrammed 
and illustrated. 


“CLASSIC CARS & ANTIQUES” features detailed reports on more than 100 of 
the finest cars ever built—from Locomobile to Lincoln Continental. History, auto 
development, buying and restoring vintage cars. Over 225 rare photographs. 


“CUSTOM CARS 1954 ANNUAL” displays the latest custom beauties and 
shows how they’re built in step-by-step instructions. Covers body work, interiors, 
upholstery, customizing in the shop and at home. 300 photos include the “ten 
best” customs. 


“HOT ROD 1954 ANNUAL” packs 160 pages with the best, most practical 
material in the field. Modifying, building, adding hp, equipment, conversions; a 
complete reference guide featuring detailed facts on today's outstanding cars. 
“WORLD WIDE AUTOMOTIVE YEAR BOOK” gives a complete illustrated 
guide to nearly every production car built in the world today! Portrays unusual 


features on bodies, engines and interiors . . . contains specifications, prices, 
performance data, production highlights, methods and production figures. 
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on nensstands everywhere! 


TREND 75c BOOKS 
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If your newsdealer cannot supply you, send 85c (in- 

cludes postage) for each copy desired to Trend Books, 

5959 Hollywood Boulevard, Los Angeles 28, California 
Zz 





who controls your driving... 
you or the road? 


Many unfortunate drivers of new as well as used cars are 
plagued by either sagging springs or that super-soft mushiness 
often found in the heavier cars. Neither make driving 

fun, safe or economical. 

You can be one of the many drivers however who have - 

regained that feeling of complete control over the road with 

the new Hellwig 4-point stabilizers which are adjustable to 
individual requirements. You'll find your tires giving 

you more mileage and there'll be fewer maintenance bills too! 


NO More ezccoatee roll! 


HELLWIG gives 2ecce “ride control” 


Write today for name of HELLWIG PRODUCTS COMPANY, INC. 
dealer nearest you and 6231 San Fernando Rd., Glendale 1, Calif. 
FREE illustrated catalog 
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